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Abstract – Purpose of the study was to 
evaluate the effect of type of composite resin (CR) 
and the intensity of curing device on thermal 
behavior. A microhybrid composite (C), a giomer 
(G), an ormocer (O) and silorane (S) were chosen. 
Specimens were polymerized with a higher (H) 
and a lower (L) energy LED curing device. 
Coefficient of thermal expansion (CTE) 
measurements were performed with a 
dilatometer at temperature range 20-60oC with 
temperature raise 2oC/min. CTE values in lower 
temperatures (21oC-37oC) (CTEa) were 
compared to CTE values in higher temperatures 
(37oC-55oC) (CTEb). CTEa for all resin 
composites ranged from 5.43 – 38.67 (x 10-6/oC) 
and CTEb from 22.20 – 48.87 (x 10-6/oC), thus 
depending on CR type, curing intensity and 
temperature range. Type of CR and light 
intensity of curing device have an effect on 
thermal behavior. The higher the temperature, 
the higher the CTE for all materials. It is 
advisable to polymerize C with lower intensity 
curing unit and S and O with higher intensity. G 
exhibits the highest CTE values with both curing 
devices, while O exhibits intermediate results 
with both light intensities in all temperatures.  
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Higher intensity LED resulted in inhomogenous 
thermal behavior of the tested materials, 
especially of S. 
 
Index Terms – Coefficient of Thermal 
Expansion, Composite Resin, Silorane, Ormocer, 
Giomer 
 
 
 
I. INTRODUCTION 
An ultimate goal of adhesive dentistry 
and composite resin restorations is to have a 
material that is dimensionally and chemically 
stable, with the ability to seal tightly the 
margins of the restoration. To date, this is 
reflected in the variety and continuous 
evolution of composite resin types, regarding 
altered monomer chemistry or filler technology. 
Besides conventional hybrid composites, 
giomers, ormocers and siloranes are also 
available, the latter as an effort to reduce 
polymerization shrinkage.  
 
Wide thermal fluctuations in the oral 
environment are of dietary origin. During the 
consumption of hot food and drink, maximum 
tooth surface temperature is approximately 
47°C. Temperature ranges between 0-67°C 
have also been reported, but they are 
considered unrealistic [1] - [3]. Such 
fluctuations imply corresponding volumetric 
increases and decreases, undermining 
mechanical properties [4]. The marginal gap 
created due to polymerization shrinkage and 
poor adhesion to the dentinal walls, may 
increase due to thermally induced loads 
continuously introduced to restored teeth, 
resulting in marginal degradation and 
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microleakage [5] – [10]. The amount of 
deformation due to thermal loading is given by 
the coefficient of thermal expansion (CTE). 
The CTE is an inherent characteristic of each 
material at a specific temperature. When 
dealing with thermally induced volumetric 
changes, comparison of CTE values of the 
restorative material and the tooth substance is 
more important than the CTE value of the 
material itself [11]. When two materials expand 
or contract at a similar rate, gap formation at 
the interface is almost a nonissue, thus 
microleakage is negligible [5], [8]. The CTE of 
enamel is approximately 17x10-6/°C and 
11x10-6/°C for dentine [6]. It was found since 
1920s that dental materials expand about 7 
times more than dental tissues [12]. Recent 
studies demonstrate that for composite resins, 
the CTE range is 20 - 80x10-6/°C [9], [13], [16], 
and is affected by type of organic copolymers 
[14] and by filler load [15], [16] but there is 
lack of comparative information among 
different types of composite resins available 
nowadays, giomers, ormocers and silorane. 
 
In order to obtain optimum properties, 
sufficient light in the proper wavelength must 
reach all areas of a light-activated restoration to 
polymerize it totally and ensure its longevity 
[17].  Light intensity of the curing device 
ranges from 400mW/cm2, being the minimum 
intensity for proper 60 ‘‘ curing in 2 mm depth 
[18], to >4000mW/cm2  up to date. Not 
receiving the appropriate amount of energy 
may lead to reduced degree of conversion, 
increased cytotoxicity, reduced hardness, 
increased wear and marginal breakdown [19]. 
On the other hand high intensity curing light 
can lead to extensive shrinkage stress, 
correlated with a higher degree of conversion 
[20]. Polymerization with plasma arc units 
results in higher CTE values [21], however 
LED curing units are more widely used.  The 
effect of curing light intensity of LED curing 
devices on thermal behavior, has not yet been 
investigated.  
 
This study evaluated the CTE of 4 types of 
CR, using 2 different LED curing devices with 
a lower and a higher light intensity. Null 
hypothesis was that there is no difference in 
CTE values exhibited by different types of CR, 
when polymerized with a lower or higher 
intensity curing device. 
 
 
 
II. MATERIALS AND METHODS 
 
A hybrid composite (C), a giomer (G), an 
ormocer (O) and silorane (S) were tested (Table 
1). Eight cubic specimen 4mm thick were made 
per product in A2 shade, by placing the 
material into an open-ended stainless-steel 
mold. Mold was bulk filled and CR was 
polymerized over a thin cellulose strip, with a 
higher (n=4) and a lower light intensity curing 
device (n=4). The tip of the curing device was 
placed in contact with the cellulose strip, during 
the curing process.  Higher light intensity LED 
(H) was Flash max (CMS Dental, Copenhagen, 
Denmark) (3’’ curing time, >4000mW/cm2) 
and lower light intensity LED (L) was Radii 
plus (SDI, Bayswater, Australia) (20’’ curing 
time, 1500mW/cm2). Light intensity of both 
curing devices was checked with a radiometer, 
and appeared to be withing the limits of the 
manufacturer’s statement. Groups were marked 
as: CH, GH, OH, SH for higher intensity LED 
and CL, GL, OL, SL for lower intensity LED. 
Samples were stored in distilled water 37oC in 
a dark container for 24h before CTE testing. 
Dilatometer DIL 402C (NETZSCH) was used 
to determine the values of CTE of composite 
resin materials at temperature range 20 – 60oC. 
Temperature range was divided into lower 
temperatures (21-37oC) and higher 
temperatures (37-55oC), regarding 37oC (body 
temperature) as division point. Thus thermal 
behavior was evaluated at two temperature 
groups. Extreme low and extreme high 
temperatures were excluded in order to attain 
unbiased results, by eliminating possible 
material shock. The probe of the dilatometer 
was calibrated with standard Αl2Ο3 cylinders 
in the beginning. Each specimen was held 
horizontally in a chamber and volumetric 
changes were detected by a displacement 
transducer. Temperature raised at a slow rate of 
2oC/min in order to obtain uniform distribution. 
Only one measurement was per specimen, in 
order to reduce additional polymerization 
shrinkae cause by the elevated temperatures. 
CTE was calculated using internal software and 
diagrams were extracted which reproduce each 
material’s thermal behavior. CTE was 
internally calculated using the following 
formula: 
 
A=∆L/L0  x ∆T, 
where ∆L represents the probe displacement 
when temperature change is ∆Τ and L0 
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corresponds to initial specimen length. ∆L/L0 
represents linear shrinkage. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Thickness is measured for every specimen 
at 4mm and as a result volumetric changes were 
calculated by changes in specimen length.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Statistical analysis was performed using 
Tukey’s test (SPSS 20.0). Level of significance 
was set at 5%. 
 
Table 1. Material Composition 
Type of 
material 
Brandname Manufacturer Composition Filler 
load 
(w/w) 
Hybrid 
Composite 
(C) 
 
Filtek Z250 3M-ESPE, St. 
Paul, MN USA. 
Bis-GMA, UDMA and Bis-EMA, zirconia/silica 
fillers with average size 600 nm. 
82% 
Giomer (G) Beautifil II Shofu Dental 
GmbH, 
Rattingen, 
Germany 
Bis-GMA, TEGDMA, Aluminofluoro-borosilicate 
glass as S-PRG fillers 10-20 nm, Al2O3, DL-
Camphorquinone. 
83.3% 
Ormocer (O) Admira Voco GmbH, 
Cuxhaven, 
Germany 
Ormocer, BIS-GMA, UDMA with fillers 700 nm. 77% 
Silorane (S) Filtek 
Silorane 
3M-ESPE Epoxycyclohexylcyclopolymethylsiloxane,  
BIS-3,4-Epoxycyclohexylethyl-phenyl-methylsilane, 
Quartz/Yttrium trifluoride fillers 5 nm-4000 nm, 
mixture of various by-products, 
76% 
Table 2. CTE Results (x10-6) 
                Lower Temperature             Higher Temperature                                   
Group Mean Standard 
Deviation 
Mean Standard Deviation 
CL 5.434 3.962 22.20 9.937 
CH 12.04 15.49 30.69 13.12 
GL 15.49 9.453 47.06 6.159 
GH 38.67 23.44 48.87 14.13 
OL 14.89 3.58 35.82 3.217 
OH 8.760 5.075 23.77 5.564 
SL 16.47 12.44 47.54 9.128 
SH 5.753 2.640 41.74 28.76 
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 III. RESULTS 
Mean values and standard deviations are 
demonstrated in Table 2. Ascending CTE values for 
lower temperature range are: CL < SH < OH < CH 
< OL < GL < SL < GH and for higher temperature 
range are: CL < OH < CH < OL < SH < GL < SL < 
GH. CTE values are increased with elevated 
temperature for all materials. All types of CR 
expanded with increasing temperature. Fig. 1 – 4 
show the relationship between the displacement of 
the probe (volumetric change in specimen) and 
increase in temperature during heating. The lower 
the CTE of the specimen, the smaller the 
displacement of the probe. Regarding CTE, CL is 
generally lower than CH. S and G exhibited the 
highest CTE values when cured with either of the 
devices. However, SH is lower than SL for both 
temperature groups. O behaves well with both light 
intensities for both temperature groups.  Differences 
between all the comparisons are not statistically 
important (p>0.05). 
 
 
Fig. 1. Thermal expansion of group C. Continuous line 
corresponds to higher energy light intensity curing unit, while 
dotted line corresponds to lower intensity. 
Fig. 2. Thermal expansion of group G. Continuous line 
corresponds to higher energy light intensity curing unit, while 
dotted line corresponds to lower intensity. 
Fig. 3. Thermal expansion of group O. Continuous line 
corresponds to higher energy light intensity curing unit, while 
dotted line corresponds to lower intensity. 
Fig. 4. Thermal expansion of group S. Continuous line 
corresponds to higher energy light intensity curing unit, while 
dotted line corresponds to lower intensity. 
 
IV. DISCUSSION 
The null hypothesis of this study was accepted. 
Differences in CTE values exhibited among 
different CR types, when polymerized with a lower 
or a higher intensity curing device, were not 
significant. 
 
CTE measurement conditions in the present 
study were challenging for the materials tested. Data 
were collected during temperature increase [9], [14], 
[22], as it is thought to cause larger CTE variations 
because of material shock, compared to temperature 
decrease [23], when thermally induced volumetric 
changes are more even and milder. CTE changes 
with temperature are non-linear (Fig. 1-4), whatever 
the tested CR material is, and this is confirmed by 
Powers et al. 1979 [8], and Sidhu et al. 2004. [24] 
However, on the other hand, Versluis et al., 1996 
[16], demonstrate results of good linearity. The 
mathematical sign of the CTE values has no 
correlation with CTE value increase or decrease. 
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Increases in the CTE value demonstrate that the 
material expands (when CTE > 0) or contracts (when 
CTE < 0) at a higher rate, and vice versa. Published 
literature presents results as mean CTE values but 
fluctuations are considered the most influential 
factor in microleakage combined with the lack of 
adhesion [5]. Our results, as seen in the diagrams, 
show that CTE is defined at a specific temperature. 
However in order to comply with the literature, we 
divided the temperature range 20-60°C into two 
parts: 21-37°C for the lower temperatures and 37-
55°C for the higher temperatures, as used by Sidhu 
et al. 2004. Differences were observed in the CTE 
values, depending on the temperature range 
examined, as shown in previously published studies 
[14], [25], [26].  
 
A variety of CR has recently become available. 
G have the advantage of fluoride release, while O 
and S have been developed in order to reduce 
polymerization shrinkage. The differences between 
C, G, O and S are basically due to their monomers, 
chemical reactions and fillers. Differences in 
thermal behavior are either attributed to the organic 
matrix or to the inorganic fillers [14]. The tested 
materials contain some or all Bis-GMA, TEGDMA 
and UDMA in various concentrations (Table 1), 
however it has been previously demostrated that 
these monomers have a similar CTE [21]. 
Differences exhibited by S, could be attributed to the 
siloxane monomers, which make the material unique. 
It has also been noted that S, besides lower 
polymerization shrinkage, has an overall mixed 
mechanical performance [27]. Intermediate CTE 
values are exhibited by O, also containing a unique 
organic matrix ingredient. It can be assumed 
therefore, that type of organic matrix and chemical 
reactions may influence the thermal behavior of the 
restorative material at some extent. An intrisic 
polymer material characteristic is the temperature at 
which th polymer goes from the glassy to the 
rubbery state (Tg). CTE values are connected with Tg 
and it has been previously described [14] that this 
transition is evident in CTE curves (Fig. 1 - 4). 
Although Bis-GMA, TEGDMA and UDMA have 
similar CTE, as mentioned above, their copolymers 
mixed with fillers show a decrease in CTE [14]. 
Heat-generation pattern varies according to the type 
of CR [28] and although there is no such study 
published, heat absorption and distribution may be 
connected with CTE values. A linear correlation 
between the CTE and the filler concentration is 
noted [11], which is also exhibited for G in our study, 
having the highest filler load and highest CTE values 
(Table 1 and 2). Since this correlation does not apply 
for the other three tested materials it seems that 
different basic chemistry is more crucial in 
determing materials’ behavior. Besides filler load, 
type and size of the fillers may also contribute to 
thermal behavior [15], [29]. All tested materials 
have different types of fillers, according to the 
manufacturers’ data. Filler size however, does not 
seem as important as polymerization light intensity, 
as CTE values in C and O, having similar-sized 
fillers, are influence more by light intensity.  
 
Two LED curing devices with different light 
intensities have been compared in this study. Their 
common feature is that they emit in continuous 
mode, near 460 – 470 nm, which is the absorption 
peak of camphoroquinone and is contained in CR as 
a photoinitiatior. Higher light intensity unit emitted 
almost three times stronger than lower light intensity 
unit, according to measurements with a radiometer. 
It has been previously demonstrated that higher light 
intensity of the curing device lead to lower CTE 
values in resinous materials [22], but this does not 
comply with all of the tested materials in this study. 
Only polymerization of S and O with higher light 
intensity unit, resulted in lower CTE values (Table 
2). This is also evident in Fig. 3 and Fig. 4 since, by 
comparing the placement of the continuous line in 
regard to the dotted line.  It has been reported, that 
under-polymerized specimens become softer and 
can expand more easily than those which are fully 
polymerized [21], resulting in higher CTE, values as 
exhibited in S and O. However, sufficient 
polymerization of CR is a combination of proper 
light intensity and duration, since emission spectrum 
is nearly the same for all devices, corresponding to 
absorption peak of camphoroquinone [18]. Judging 
only by light intensity, a safe conclusion about 
polymerization extent cannot be made. However, in 
the present study, regarding polymerization duration, 
manufacturer’s instructions were followed for each 
curing device. It can be assumed, that 
polymerization of S and O with lower intensity 
curing unit and polymerization of C and G with 
higher intensity device, may result in insufficient 
polymerization, since those combinations exhibited 
higher CTE values. On the contrary, it should be 
noted, that C and G, may have exhibited lower CTE 
values when polymerized with lower intensity, 
because of the effect of temperature [30],  on 
polymerization continuation and thus on additional 
polymerization shrinkage, since C and G are the two 
materials of the present study which have not been 
designed to reduce polymerization shrinkage. It is 
demonstrated that polymerization shrinkage of 
unfilled Bis-GMA/TEGDMA resins, accounts for 
minimal volumetric changes, compared to those 
expected from temperature raise during 
polymerization (up to 49οC) [23]. However, C and 
G are highly filled (>80%) (Table 1) and thermal 
behavior differs significantly [14].  
 
 In conclusion, thermal behavior of each CR type 
depends on chemical composition and light intensity 
used for the polymerization. All CR types expand 
with temperature rise and CTE values are higher in 
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elevated temperatures. The transition to higher 
temperatures, even if thermal equilibrium cannot be 
attained in a short time in the oral cavity, induces 
material fatigue [9] and this is why restorative 
materials are expected to have less predictable 
behavior at higher temperatures with respect to CTE. 
However great the challenge, oral conditions are 
much more complex and results of this study should 
be interpreted within certain limitations in mind. 
Higher intraoral temperatures last for a short time 
and are usually confined to the surface, depending 
on the thermal diffusivity of the tooth and on the 
action of the pulp as a heat sink with circulating 
blood supply [14]. Glass transition temperature of 
resinous materials [9] and moisture levels may also 
affect CTE measurements [25], [26]. In addition, 
tooth substance structures are not homogenous. An 
in vitro study showed that human dentine expands 
slightly on heating and contracts at higher 
temperatures [31].  
 
Within the limitations of this in vitro study, it is 
suggested that S and O should be polymerized with 
higher intensity units, while for C and G, lower 
intensity curind devices should be chosen. 
 
REFERENCES 
[1] M.S. Gale, and B.W. Darvell, “Thermal cycling procedures 
for laboratory testing of dental restorations,” Journal of Dentistry, 
vol. 27, pp. 89-99, 1999. 
[2] D.C. Palmer, M.T. Barco, and E.J. Billy, “Temperature 
extremes produced orally by hot and cold liquids,” Journal of 
Prosthetic Dentistry, vol. 67, pp. 325-7, 1992. 
[3] C.G. Plant, D.W. Jones, and B.W. Darvell, “The heat evolved 
and temperature attained during setting of restorative materials,” 
British Dental Journal, vol. 137, pp.  233-8, 1974. 
[4] L. Musanje, and B.W. Darvell, “Effects of strain rate and 
temperature on the mechanical properties of resin composites”, 
Dental Materials, vol. 20, pp. 750-65, 2004. 
[5] R.H. Bullard, K.F. Leinfelder, C.M. Russell, “Effect of 
coefficient of thermal expansion on microleakage”, Journal of 
American Dental Association, vol. 116, pp. 871-4, 1988 
[6]. X. Henchang, L. Wenyi, W. Tong, “Measurement of thermal 
expansion coefficient of human teeth”, Australian Dentistry 
Journal, vol. 34, pp. 530-5, 1989. 
[7] P. Lambrechts, C. Ameye, G. Vanherle, „Conventional and 
microfilled composite resins. Part II: Chip fractures”, Journal of 
Prosthetic Dentistry, vol. 48, pp. 527-38, 1982. 
[8] J.M. Powers, R.W. Hostetler, J.B. Dennison, “Thermal 
expansion of composite resins and sealants”, Journal of Dental 
Research, vol. 58, pp. 584-7, 1979. 
[9]. K.J.M. Soderholm, “Influence of silane treatment and filler 
fraction on thermal expansion of composite resins”, Journal of 
Dental Research, vol. 63, pp. 1321-6, 1984. 
[10]. R. Yamaguchi, J.M. Powers, J.B. Dennison,  “Thermal 
expansion of visible-light-cured composite resins”, Operative 
Dentistry, vol. 14, pp. 64-7, 1989. 
[11] A. Versluis,  W.H. Douglas, R.L. Sakaguchi, “Thermal 
expansion coefficient of dental composites measured with strain 
gauges”, Dental Materials, vol. 12, pp. 290-4, 1996 
[12] W.H. Souder, and C.G. Peters, “An investigation of the 
physical properties of dental materials”, Dental Cosmos, vol. 62: 
pp. 305-12, 1920. 
[13] J.K. Park, B. Hur, C.C. Ko, F. Garcia-Godoy, H.I. Kim, Y.H. 
Kwon, “Effect of light-curing unit on the thermal expansion of 
resin nanocomposites”,  American Journal of Dentistry, vol. 23, 
issue 6,  pp. 331-334, 2010. 
[14] I. Sideridou,  D. Achilias, E. Kyrikou, “Thermal expansion 
characteristics of light-cured dental resins and resin composites”,  
Biomaterials, vol 25, pp. 3087-97, 2004. 
[15]. E.E. Rose, J. Lal, R. Green, J. Cornell, “Direct resin filling 
materials: coefficient of thermal expansion and water sorption of 
polymer methacrylate”, Journal of Dental Research, vol 34, pp 
589-96, 1955. 
[16] A. Versluis, W.H. Douglas, R.L. Sakaguchi, “Thermal 
expansion coefficient of dental composites measured with strain 
gauges”, Dental Materials, vol 12, issue 5, pp. 290-4, 2005. 
[17] R. Nomoto, “Effect of light wavelength on polymerization 
of light-cured resins”, Dental Materials Journal, vol 16, issue 1, 
pp. 60-73, 1997. 
[18] F.A. Rueggeberg, W.F. Caughmann, J.W. Curtis Jr, “Effect 
of light intensity and exposure duration on cure of resin 
composite”, Operative Dentistry, vol 19, issue 1, pp. 26-32, 1994. 
[19] S. Jadhav, V. Hegde, G. Aher,  N. Fajandar, “Influence of 
light curing units on failure of direct composite restorations”, 
Journal of Conservative Dentistry, vol. 14, issue 3, pp. 225-7, 
2011. 
[20] C.S. Pfeifer, J.L. Ferracane, R.L. Sakaguchi, R.R. Braga, 
“Factors affecting photopolymerization stress in composites”, 
Journal of Dental Research, vol 87, issue 11, pp. 1043-7, 2008. 
[21] J.K. Park,  B. Hur, C.C. Ko, F. Garcia-Godoy, H.I.  Kim, 
Y.H. Kwon, “Effect of light-curing units on the thermal 
expansion of resin nanocomposites”,  American Journal of 
Dentistry, vol 23, issue 6, pp. 331-334, 2010. 
[22] C.J. Baek, S.H. Hyun, S.K. Lee, H.Y. Seol, H. Kim, Y.H. 
Kwon,  “The effects of light intensity and light-curing time on the 
degree of polymerization of dental composite resins”,  Dental 
Materials, vol 27, issue 4, pp. 523-33, 2008. 
[23] V. Mucci, G. Arenas, R. Duchowicz, W.D. Cook, C. Vallo, 
C, “Influence of thermal expansion on shrinkage during 
photopolymerization of dental resins based on bis-
GMA/TEGDMA”. Dental Materials, vol. 25, pp. 103-14, 2009. 
[24] S.K. Sidhu, T.E. Carrick, J.F. McCabe., “Temperature 
mediated coefficient of dimensional change of dental tooth-
colored restorative materials”, Dental Materials, vol. 20, issue 5, 
pp. 435-40, 2004. 
[25] Y.G. Kim, S. Hirano, H. Tadashi, “Physical properties f 
resin-modified glass-ionomers”,  Dental Materials Journal, vol. 
17, issue 1, pp. 68-76, 1998 
GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1
61 © 2014 GSTF
[26] Z. Yan, S.K. Sidhu, T. Carrick, J.F. McCabe, “Response to 
thermal stimuli of glass ionomer cements”, Dental Materials, vol. 
23, pp. 597-600, 2007. 
[27] W. Lien, and K.S. Vandewalle, “Physical properties of a new 
silorane-based restorative system”,  Dental Materials, vol. 26, 
issue 4, pp. 337-44, 2010. 
[28] V. Miletic, V. Ivanovic, B. Dzeletovic, M. Lezaja, 
“Temperature changes in silorane-, ormocer-, and 
dimethacrylate-based composites and pulp chamber roof during 
ilght-curing”, Journal of Esthetic and Restorative Dentistry, vol. 
21, pp. 122-32, 2009. 
[29] I. Nica, V. Rusu, N. Cimpoesu, P. Vizureanu, A. Aluculesei,  
[Thermal and structural properties of nano- and micro-filled 
composites]. Rev Med Chir Soc Med Nat Iasi ,1 vol. 13, issue 3, 
pp. 892-8, 2009. 
[30] M. Oliveira, P.F. Cesar, M. Giannini, F.A. Rueggeberg, J. 
Rodrigues, C.A. Arrais, “Effect of temperature on the degree of 
conversion and working time of dual-cured resin cements 
exposed to different curing conditions”, Operative Dentistry, vol. 
37, issue 4, pp. 370-9, 2012. 
[31] A. Kishen, and A. Asundi, “Investigation of thermal property 
gradients in the human dentine, Journal of Biomedical Materials 
Research, vol 55, pp. 121-30, 2001 
 
 
Christina Boutsiouki 
graduated in 2011 and works as 
a general dentist. She is 
studying in the post-graduate 
MSc course in the Department 
of Operative Dentistry, in 
Aristotle University of 
Thessaloniki, Greece. She is 
actively involved in research 
since 2008, focusing on dental materials, operative 
dentistry and pediatric dentistry. She participates in dental 
conferences and has published 23 scientific articles. 
  
Dr. Paris Gerasimou, 
DDS, PhD, Assistant Professor- 
Deparment of Operative 
Dentistry.    Born in 
Thessaloniki and graduated 
from the School of Dentistry of 
Thessaloniki (A.U.T.H) 
Postgraduate studies in 
Prosthodontics in Physiology 
and Pathology of the stomatognathic system at the 
Westfaelische WiheIems Uni. Muenster Germany .At the 
moment he is Assistant Professor at the Deparment of 
Operative Dentistry at the Uni. of Thessaloniki (A.U.T.H). 
 
Dr. Kosmas Tolidis, DDS, MSc, 
PhD, Paeditric Dentist, 
Associate Professor, Dept. 
Operative Dentistry 
Graduated from the Dental 
School of Thessaloniki on 1989 
and started as research fellow at 
the Dept. of Operative Dentistry.   
In the year 1993 got the Master’s Degree on Pediatric 
Dentistry from the University of Bristol UK  
In the year 1996 got his PhD from the University of 
Thessaloniki on Dental Materials with excellence.   
At the moment is Assosiate Professor with the Dept. of 
Operative Dentistry at the University of Thessaloniki and 
appointed by the Greek Government Chief Dental Officer 
of Hellenic Republic. 
He authored approximately 50 scientific papers in English 
and in Greek and two textbooks in Greek, “Immediate 
aesthetic restorations, 2004” and “Solving clinical 
problems in Paediatric Dentistry, 2006”.    
His research interest is on minimal invasive cosmetic 
dentistry, esthetic restorative dentistry, biomaterials and 
pediatric dentistry.  
He is a prestigious presenter on national and international 
level for the subjects of restorative materials and 
techniques and also organizer of hand’s on courses for 
dentists on contemporary materials and techniques 
From 1989 he owns a private dental clinic in Thessaloniki 
dedicated to esthetic and paediatric dentistry. 
 
 
Dr. Tiverios Vaimakis is a 
Professor at University of Ioannina, 
Department of Chemistry (Greece). 
His scientific research focuses on 
the Bioceramics, Thermal analysis, 
thin films and powders for 
environmental applications, and 
Photocatalysis. He has more than 
65 publications in scientific 
journals and books.
 
GSTF Journal of Advances in Medical Research (JAMR) Vol 1 No 1
62 © 2014 GSTF
